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BJIHRHHE CYJIbOATA MEflH HA CEPflEHHYK) flERTEJIbHOCTb 
nPYflOBHKA 03EPH0r0 (MOLLUSCA: GASTROPODA: PULMONATA) 
nPH 3APA2CEHHH nAPTEHHTAMH TPEMATOfl 

© fl. A. BbiCKymeHKO 

HccjieaoBaHO BjiHHHHe pa3jiHHHbix KOHueHTpauHH ( 0 . 2 , 1 , 1.8 Mr/ji) cyjib(j)aTa Mean Ha cepaeH- 
Hyio ^eaTejibHOCTb Lymnaea stagnalis b HOpMe h npH HHBa3HH napTeHHTaMH TpeMaTOA. ycraHOBJieHbi 
KOHueHTpauHH TOKCHKaHTa, BbI3bIBaiOmHe KaK TaXHKapflHK), Tax H OpaflHKapaHK) y 3TOrO MOJIJIIOCKa. 
HHBa3H5i ycyryOjiaeT TeneHHe naTOJiorHHecKoro npouecca, Bbi3BaHHoro OTpaBjieHHeM L. stagnalis 
cyjib(J)aTOM Mean. 


B HacToamee BpeMH cTeneHb 3arpfl3HeHHH rHApoc^epbi HOHaMH THxejibix MeTajuiOB 
Bbi3biBaeT Bee 6ojibuiHe onaceHHH. 3 th TOKCHKaHTbi, nona^aa b BOAHbie sxocHCTeMbi, 
BKJHOHaiOTCH B KpyrOBOpOT BemeCTB H 3HeprHH B HHX H B OTJIHHHe OT nOJlJHOTaHTOB 
opraHHHecKoro npoHcxoxcAeHHfl He pacnaAaiOTCfl, a ocTaiOTCH b OnoreoxHMHHecKHX 
UHKjiax b TeneHHe AAHTeAbHoro BpeMeHH. ComacHO aeHCTByiomHM Hbme HopMaM npeaeAb- 
ho AonycTHMbie KOHueHTpauHH (IlflK) hohob Mean b Boaax caHHTapHO-rHrneHHHecKoro 
Ha3HaneHHH cocTaBJiaiOT 1 mt/ji (Hobhkob h ap., 1990). OaHaKO bo BHyTpeHHHX BoaoeMax, 
OCo6eHHO B ynaCTKaX 3ajmOBbIX c6opOB CTOHHbIX, UiaXTHblX, pyAHHKOBbIX BOA, KOH¬ 
ueHTpauHH THxcejibix MeTajuiOB nacTO 3HanHTejibHO (Ha nopaaoK h 6ojibiue) npeBbimaiOT 
ycTaHOBJieHHbie ana hhx 3HaneHHH FlflK. BcaeacTBne stoto KOHueHTpauHH Mean b 
KOHTHH eHTaJIbHbIX BOAOeMaX MeCTaMH AOCTHraeT HeCKOAbKHX MHAAHipaMMOB Ha AHTp 
(Myp, PaMaMypTH, 1987). A noceMy aKTyanbHOCTb HccaeaoBaHHfl bahhhhh hohob Taxce- 
Abix MeTaAAOB Ha pa3AHHHbie acneKTbi )KH3HeaeflTeabHOCTH thapo6hohtob He Bbi3biBaeT 
COMHeHHH. 

fleHCTBHe cyAb(J)aTa Mean Ha nacTOTy cepaenHbix coKpameHHH npyaoBHxa 03epHoro b 
H opMe h npn HHBa3HH ero TpeMaTOAaM h paHee He HCCACAOBaAOCb. 

MATEPHAJI H METOAM HCCJIEAOBAHHH 

1360 3K3. npyAOBHKOB 03epHbix Lymnaea stagnalis (Linne, 1758), c bwcotoh paxo- 
BHHbi 40—45 mm, 6mah co6paHbi b OacceHHe p. TeTepeB (^KnTOMHpcxaa o6a., YxpanHa) 
b Mae—HioAe 2000 r. Moaaiockh 6biAH cnoHTaHHO HHBa3HpoBaHbi napTeHHTaMH h 
uepxapHHMH Echinoparyphium aconiatum (Dietz, 1909). AKKAHMaunio xchbothmx k 
naOopaTopHbiM ycaoBHHM npoBOAHAH b TeneHHe 14 cyT. B xanecTBe TOxenxaHTa ncnonb- 

30B3AH CyAb(J)aT MeAH (h. A. a) B KOHUeHTpaUHHX 0.2, 1 H 1.8 Mr/A. 3KCn03HUHH - 2 cyT. 

PacTBopbi npnroTaBAHBaAH Ha AexnopnpoBaHHOH OTCTaHBaHneM (1 cyT) BoaonpoBOAHOH 
BOAe (pH 7.2—7.5, TeMnepaTypa 18—21°, 8.6—8.9 miO>/a). KoHTpoAb 3a phtmom 
paOoTbi cepAua moaaiockob ocymecTBAHAH BH3yanbHO. flna 3Toro b paxoBHHe (b oOaacTH 
npoeKUHH cepAua) ocTpbiM cKanbneneM octopoxho BbinnAHBaAH OTBepcTne naomaabio 
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1 x 1.5—2 cm, CTapaacb npn 3tom He noBpe^HTb MaHTHio. Mepe3 nojiynpo3paHHyio 
CTeHKy nocjie,aHeH ycTaHaBjiHBajiH nacTOTy coKpameHHH acejiyaoHKa cepzma npyaoBHKOB 
3a e^HHHuy BpeMeHH (1 mhh). B KaacztOM cjiynae pe3yjibTaTbi CHHMajiH b TpexxpaTHOH 
noBTopHOCTH, onpeziejiflfl 3aTeM cpe^Hee 3HaneHHe HCCJieayeMoro noKa3aTejifl. 

PE3yjIBTATI>I H HX OEOOKJJEHHE 

OKa3ajiocb, hto nacTOTa coKpameHHH cepaua y npyaoBHKa b HopMe cocTaBjiaeT 
17.26 ±0.6 ya./MHH (aMnjiHTyaa KOJieSaHHa noKa3aTejia — 10—27 ya./MHH) (Ta6ji. 1). 
nojiyneHHbie hbmh pe3yjibTaTbi Henjioxo corjiacyiOTca c .aaHHbiMH apyrax aBTopoB. 
CTa^HHHeHKo h ap. (1992) noKa3ajiH, hto phtm cepztenHbix coKpameHHH npyaoBHKOBbix 
KOJie6jieTca ot 10—15 ,ao 40—60 (peace jjo 70—90) ya./MHH. Taxon 6ojibmoH pa3Max 


Ta6;iHua 1 

BjiHHHHe cyjib(J)aTa Mean Ha phtm cepaeHHbix coKpameHHH Lymnaea stagnalis 


Table 1. The influence of the copper sulfate on Lymnaea stagnalis heart rate 


MecTO c6opa 

MHBa 3 H« 

N 

OraTHCTHHecKHM noKa3aTejib 

min—max 

X ± m x 

o 

V 

EacceiiH p. TeTepeB, 



KoHTpOJIb 



C. KapBHHOBKa 

HeT 

35 

12-21 

15.47 ± 0.57 

3.35 

21.65 


EcTb 

55 

13-23 

16.93 ± 0.46 

3.45 

20.37 




0.2 Mr/ji 




HeT 

64 

14-24 

17.17 ± 0.53 

4.23 

24.64 


EcTb 

25 

15-26 

18.89 ± 0.92 

4.58 

24.25 




1 Mr/ji 




HeT 

49 

7-13 

10.14 ± 0.45 

3.17 

31.31 


EcTb 

36 

8-14 

11.11 ± 0.52 

3.13 

28.18 




1.8 mt/ji 




He T 

72 

3-8 

4.15 ± 0.11 

0.92 

22.15 


EcTb 

28 

3-7 

4 ± 0.2 

1.07 

26.84 

EacceiiH p. TeTepeB, 



KoHTpOJIb 



CoKOJIOBKa 

HeT 

49 

10-27 

17.47 ± 0.42 

3.74 

21.43 


EcTb 

30 

7-26 

17 ± 0.74 

4.07 

23.95 




0.2 mt/ji 




HeT 

87 

10-34 

19.92 ± 0.6 

5.52 

27.71 


EcTb 

30 

12-29 

20.18 ± 0.84 

4.59 

22.74 




1 mt/ji 




HeT 

74 

4-18 

9.14 ± 0.47 

4.04 

44.28 


ECTb 

30 

4-18 

9.03 ± 0.67 

3.65 

40.4 




1.8 mt/ji 




HeT 

44 

2-5 

3.3 ± 0.19 

1.26 

38.3 


EcTb 

31 

2-7 

3.5 ± 0.23 

1.29 

36.95 

EacceiiH p. TeTepeB, 



KoHTpOJIb 



c. 3a6HJioHHfl 

HeT 

44 

11-21 

16.36 ± 0.56 

3.71 

22.65 


EcTb 

61 

11-23 

17.92 ± 0.51 

4.01 

22.37 




0.2 mt/ji 




HeT 

64 

14-24 

18.45 ± 0.62 

4.97 

26.92 


EcTb 

25 

15-25 

19.75 ± 1.01 

5.06 

25.64 
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TaSjiwua 1 ( npodojioiceHue ) 


MecTo c6opa 

HHBa3MH 

Nq 

OraTHCTHHecKHM noKa3aTejib 

BacceHH p. TeTepeB, 



1 mt/ji 



c. 3a6HJioHHB 

HeT 

49 

6-12 

9.38 ±0.44 

3.08 

32.81 


EcTb 

30 

6-13 

10.22 ±0.54 

2.98 

29.17 




1.8 mt/ji 




HeT 

36 

3-7 

4.14 ± 0.16 

0.97 

23.51 


EcTb 

25 

3-10 

5.63 ±0.31 

1.57 

27.84 

BacceHH p. TeTepeB, 



KoHTpOJIb 



c. MHpojno6oBKa 

HeT 

52 

15-22 

17.97 ±0.64 

4.58 

25.48 


EcTb 

18 

17-26 

18.89 ±0.8 

3.4 

21.15 




0.2 mt/ji 




HeT 

33 

16-25 

19.5 ±0.94 

5.4 

27.71 


EcTb 

27 

16-27 

21 ±1.22 

6.34 

30.18 




1 mt/ji 




HeT 

25 

6-12 

9.36 ± 0.44 

2.2 

23.46 


EcTb 

26 

7-14 

10.01 ±0.52 

2.63 

24.82 




1.8 mt/ji 




HeT 

81 

3-6 

3.6 ±0.08 

0.75 

20.73 


EcTb 

25 

3-8 

4.19 ± 0.17 

0.86 

20.56 


3Toro noKa3aTejia o6T>acHaeTca 3HanHTejibHbiMH ce30HHbiMH h B03pacTHbiMH H3MeHeHH5iMH 

(Piechocki, 1979). 

M3BecTHO (Enprep, MajiapeBCKaa, 1977), hto y mojijiiockob npn HHBa3HH cpe^Hen 
TaacecTH B03pacTaeT ypoBeHb o6mero o6MeHa BemecTB. O^hhm H3 npoaBjieHHH 3Toro 
ABjiaeTCfl ycKopeHne y hhx pnTMa cepaeHHbix coKpameHHH (Lee, Cheng, 1970). HaMH 
ycTaHOBjieHO, hto cepjme nopaxceHHbix rejibMHHTaMH npyaoBHKOB jjejiaeT b cpejmeM 
18 ±0.67 ya./MHH (aMnjiHTyzja KOJieOaHwa noKa3aTejia — 7—26 ya./MHH) (Ta6ji. 1), hto 
Ha 4.3 % Oojibuie, neM y CBo6o,aHbix ot HHBa3HH oco6en. Cne^yeT oTMeTHTb, hto y cjia6o 
HHBa3npoBaHHbix xchbothmx (cyMMapHbiH o6i>eM onaroB HHBa3HH MeHbrne 1/3 o6i>eMa 
nopaxceHHoro opraHa) phtm coKpameHHH cepaua b cpaBHeHHH c hopmoh He H3MeHaeTca. 
Taxcenaa HHBa3H5i (o6T>eM napa3HTapHbix onaroB Oojibuie 1/7 2 o6T»eMa nopaxceHHoro opraHa) 
Bbi3biBaeT o6biHHO apKo BbipaxceHHyio Opa^HKapAHio. 

Cyjib(J)aT Me^H c caMoro Hanajia 3Kcno3HUHH L. stagnalis b ero pacTBopax jjencTByeT 
Ha 3thx xchbothhx, xax TOKCHKaHT jiOKajibHoro ^eHCTBH^ (MeTeneB h ,ap., 1971). Oh 
Bbi3biBaeT y mojijiiockob npexme Bcero MecTHbie noBpexmeHHA noKpoBOB hx Tejia, hto Be^eT 
k pa3pyiueHHio MepuaTejibHoro 3nHTejiH5i c nocjie^yiomHM ero OTTopxceHneM h cjiymHBa- 
HneM. rio3xce, BCJie^cTBHe MaTepnajibHOH KyMyjiauHH, hohm MejjH HaKanjiHBaiOTCfl b 
pa3JiHHHbix opraHax h tkbh5ix mojijiiockob. KaK h3bcctho (CTa^HHHeHKO h jx p., 1998), y 
L. stagnalis stot TOKCHKaHT Han6ojiee hhtchchbho 3a,aepxcHBaeTCH renaTonaHKpeacoM, 
reMOJiHMcfxw b 1.5—1.7, a BHCuepajibHoii Maccon — noHTH b 2 pa3a cjiaOee. npn stom 
hohm Mean o6pa3yiOT npoHHbie KOMnjieKCbi co mhothmh OnojiorHHecKH aKTHBHbiMH 
coeflHHeHHAMH (cJjepMeHTaMH, ropMOHaMH h jjp.), b pe3yjibTaTe Hero nocjiejjHHe yrpann- 
BBIOT CBOK) aKTHBHOCTb. Bee 3TO COnpOBOXCflaeTCfl pa3BHTHeM B OpraHH3Me XCHBOTHbIX 
o6mero naTOjiorHHecKoro npouecca. 

Bcjieji 3 a jipyrHMH Hccjie^OBaTejiaMH (BparHHCKHH, 1972) mm CHHTaeM, hto CTeneHb 
yrHeTeHna (hjih B036y>K,aeHH5i) opraHH3Ma non bjihahhcm tokchkbhtob onTHMajibHo 
OToOpaxcaeT cepjjeHHbiii K03$4> H U HeHT (CK) — OTHomeHne pHTMa cepjwa y OTpaBjieHHbix 
xcHBOTHbix k TaKOBOMy y KOHTpojibHbix oco6en, b npoueHTax. TaK, npn 0.2 Mr/ji cyjib^aTa 
Me^H b cpe,ae nacTOTa cepjjenHbix coKpameHHH npyaoBHKOB yBejiHHHBaeTca (no cpaBHeHHio 
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TaGjiHua 2 

Cep^eHHbiM K 03 (J)(J)HUHeHT (%) Lymnaea stagnalis 
nofl ^eHCTBHeM cyjib(})aTa Mean 


Table 2. Lymnaea stagnalis heart index (%) under the influence 
of the copper sulfate 


MecTo c6opa 

HHBa3H« 


TOKCHKaHT 


0.2 

1 

1.8 

BacceftH p. TeTepeB, 

HeT 

111 

66 

27 

C. KapBHHOBKa 

EcTb 

112 

66 

24 

BacceftH p. TeTepeB, 

HeT 

116 

52 

19 

COKOJIOBKa 

EcTb 

119 

53 

21 

BacceftH p. TeTepeB, 

HeT 

113 

57 

25 

C. 3a6HJIOHH5I 

EcTb 

110 

57 

31 

BacceftH p. TeTepeB, 

HeT 

109 

52 

20 

c. MnpojnoOoBKa 

EcTb 

111 

56 

22 


c KOHTpojieM) Ha 9—14%, a 3HaneHHe GK b stom cjiynae cocTaBJiaeT 109—114% 
Cra6ji. 2). Taxon ypoBeHb TaxHKapuHH BnojiHe 3aKOHOMepeH, Tax KaK nmpoOnoHTbi, 
nona^aa b 3aTpaBjieHHyio cpeuy, OTBenaroT Ha ee noBpexcuaiomee B03ueHCTBHe pa3BHTHeM 
3autHTHO-npHcnoco6HTejibHoro npouecca (Enprep, 1979), KOTopbiH npoflBJweTCfl, KaK h b 
cjiynae c HHBa3Hen, b noBbimeHHH ypoBHfl o6mero oOMeHa BemecTB, cjieucTBneM Hero h 
aBjiaeTca B03pacTaHHe nacTOTbi cep^eHHbix coKpauteHHH y npyaoBHKa. 

ripn 1 Mr/ji cyjib(J)aTa MeuH y oco6en H3 KapBHHOBCKOH nonyjiauHH CK cocTaBJiaeT 
66 % (P > 99.9 %). Y MOJuiiocKOB H3 upyrnx nonyjiauHH phtm coxpameHHH cepuua 
CHHxcaeTca eme 3aMeTHee (Ta6ji. 2). 

Mcn0Jlb30BaHHbIH HaMH TOKCHKaHT B KOHUeHTpaUHH 1.8 Mr/jl npHBOflHT K ^ajlbHeHUieMy 
pa3BHTHio naTOJiorHHecKoro npouecca h 3aMeuJieHHK) nacTOTbi cepuueOneHHfl npyaoBHKa 
b cpeuHeM b 3.7 pa3a (Ta6ji. 2). CjieuoBaTejibHO, npn 1 h 1.8 Mr/ji cyjib(J)aTa Meun b cpeue 
y nccjieuoBaHHoro HaMH o6i>eKTa npoaBjiaeTCfl apxo BbipaxceHHaa OpaunKapuna. 

MHBa3H5i ycHjiHBaeT naTOJiorHHecKHH npouecc, Bbi3BaHHbiH OTpaBJieHneM xchbothmx 
pacTBopaM h cyjib(J)aTa Meun. B 6ojibuiHHCTBe cjiynaeB HHBa3npoBaHHbie oco6h (npn 
HHBa3HH cpeuHen TaxcecTH h TOTajibHOM napa3HTapHOM nopaxceHHn) ObicTpee nouuaioTCfl 
naToreHHOMy uencTBHio TOKCHKaHTa, a CHMnTOMbi oTpaBjieHHA BbipaxceHbi y hhx HaMHoro 
5ipne cpaBHHTejibHO c HeHHBa3npoBaHHbiMH 3K3eMnji5ipaMH. Tax, npn 0.2 Mr/ji cyjib(J)aTa 
Meun b cpeue CK HHBa3npoBaHHbix npyaoBHKOB cocTaBJiaeT 111—118 npoTHB 109—114 % 
y CBoOoUHbIX OT HHBa3HH XCHBOTHbIX (Ta6jl. 2). 
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THE INFLUENCE OF COPPER SULFATE 
ON THE LYMNAEA STAGNALIS HEART RATE 
(MOLLUSCA: GASTROPODA: PULMONATA) UNDER THE INFECTION 
WITH TREMATODE PARTHENITES 

D. A. Vyskushenko 

Key words : Lymnaea stagnalis , copper sulphate, heart rate, trematode invasion. 

SUMMARY 

The inluence of different concentrations of the copper sulfate (0.2, 1, 1.8 mg/1) on the Lymnaea 
stagnalis heart rate in a control and in the case of the trematode infection was examined. 
Concentrations which cause the decrease and the increase of heart rate were estimated. Pathological 
reactions in infected individuals are more expressed and appear earlier. 
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